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AGENDA

o BACKGROUND

O SAMS CONCEPT

o SAMS STUDY

o RELATED STUDIES

o SUMMARY

BACKGROUND

SAMS DEFINITIONS

SPACE

0 ASSEMBLY:

o MAINTENANCE:

o SERVICING:

CONSTRUCTION, ALIGNMENT,
AND CALIBRATION

TEST/CHECKOUT, MODULE REPLACEMENT,
REPAIR, AND MODIFICATION

CONSUMABLE RESUPPLY
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EVOLUTION OF SAMS

PAST

PRE 1980

o EXPENDABLE LAUNCH
VEHICLES AND UPPER STAGEE

o NON SERVICEABLE
SPACECRAFT

o SATELLITES NOT ACCESSIBLE
o SAMS NOT FEASIBLE

_RESENT

1980-1995

o SHU'I-rLE OPERATIONAL
o ORBITAL MANEUVERING

VEHICLE DEVELOPMENT
o PARTIALLY SERVICEABLE

SPACECRAFT (NASA)
o SPECIALIZED SERVICING

TOOLS

o LIMITED ACCESSIBILITY
o REPAIRS POSSIBLE
o MISSION EXTENSION
o FEASIBILITY TRADES

FUTURE

POST 1995

o ADVANCED LAUNCH VEHICLES
e

o REUSEABLE ORBITAL
MANEUVERING VEHICLE /
ORBITAL TRANSFER VEHICLE

o SPACECRAFT DESIGNED
FOR SAMS

o SAMS HARDWARE / TOOLS

o MULTI- ORBIT ACCESSIBILITY
o FEASIBILITY I BENEFITS

ESTABLISHED

- ENCHANCED MISSION
CAPABILITY

- LOWER LIFE CYCLE COST

o ASSURED UTILITY

ACCESSIBLE: REACH AND PERFORM SAMS OPERATIONS ON SPACECRAFT

o USAF SPACECRAFT MAINTENANCE POLICY REVIEW - JUNE 1984

o UNDERSECRETARY ALDRIDGE LETTER ON SPACECRAFT MAINTENANCE - SEP 84

o SECOND GENERATION TRANSPORTATION INITIATIVE - FEBRUARY 1985

o UNDERSECRETARY ALDRIDGE MEMO ON MILITARY MAN-IN-SPACE - APRIL 1985

o SDIO SUPPORTABILITY RESEARCH POLICY, WPD B233 - OCTOBER 1985

o JOINT DOD/NASA MOA, ON-ORBIT MAINTENANCE AND REPAIR - JUNE 1986

o ON-ORBIT MAINTENANCE WORKING GROUP
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SAMS GOALS

O DEFINE AND ESTABLISH SAMS CAPABILITIES
TO MEE.__TREQUIREMENTS FOR:

- IMPROVED SPACE SYSTEMS

-- CAPABLE

-- FLEXIBLE

-- RESPONSIVE

-- AFFORDABLE

SAMS CONCEPT

SAMS ROADMAP

INITIAL SAMS CONCEPT DEFINITION

SAMS CONCEPTS (1986-1991)
o INITIAL SAMS STUDY (CURRENT EFFORT)
o PROOF-OF-CONCEPT HARDWARE / TECHNOLOGY

DEMONSTRATIONS
o INTEGRATED IMPLEMENTATION APPROACH

INITIAL DEVELOPMENT

TRANSITION TO INITIAL SUPPORT CAPABILITY (ISC) (1989-1995}
o SAMS FULL SCALE ENGINEERING DEVELOPMENT
o VERIFICATION/VALIDATION
o SAMS ISC- 1995

FULL CAPABILITY

TRANSITION TO FULL SUPPORT CAPABILITY !FSC! (1995-2010)
o OPERATIONAL SAMS SYSTEMS
o HARDWARE / TOOLS
o SAMS FSC - 2010
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SAMS APPROACH

o INTEGRATED APPROACH

- DoD

- NASA

- TECHNOLOGIST / DESIGNER / USER INTERACTION

o AVOID DUPLICATION OF EFFORT

o ASSESS IMPACT IN ALL AREAS:

E_ i _)S I O F", CONTROL RY
AND PLANNINC RECOVE

OPERATIONS OPERATIONS

o TRANSPORTATION

.fSURF CE INTEGRATION &

TRANSPORTATION REFURBISH

-_" - OPERA FION'r) OPERATIONS

,i7 11
o SPACE

o GROUND

SAMS STUDY

SAMS STUDY DESCRIPTION

o OBJECTIVES

o STUDY APPROACH

o ADVISORY PANEL

o SCHEDULE / MILESTONES

o FUNDING
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OBJECTIVES

DEFINE CONCEPTS

EVALUATE
BENEFITS

CONCEPTUAL
DESIGN

TRADEOFF
HANDBOOK

PROOF OF
CONCEPT PLAN

SAMS STUDY APPROACH

CONSOLIDATED
REQUIREMENTS

SPACECRAFT

DESIGN
CONCEPTS

HARDWARE/rOOLS
CONCEPTS

SCENARIOS
SYSTEMSANALYSIS

PROOF OF
CONCEPT PLAN

CONCEPTUAL
DESIGN

TRADEOFF

HANDBOOK
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SPACE

TRANSPORTATION
ARCHITECTURE

STUDY (STAS)
MISSION

MODEL

CONSOLIDATED REQUIREMENTS

l ISTUDY

REI_/_ENIS TECHNOLOGIST

o I_D io_s_,_,__o NASA

I

INTEGRATED
SAMS

REQUIREMENTS

I

REPRESENTATIVE I

NEAR I FAR-TERM

MISSION I
MODEL I

I

DESIGN

REFERENCE
MISSIONS

(DRMs)

SPACECRAFT DESIGN CONCEPTS

 Es, LiREFERENCE

MISSIONS PREVIOUS I
CURRENT

I DESIGN TECHNOLOGIST/CONCEPTS I DESIGNER I

USER
INTERACTION

STANDARDIZED I

MODULARIZEDI I
DESIGN I STANDARDIZED I

APPROACHESI INTERFACE I DESIGN

[|REQUIREMENTS[ CONCEPTDEFINITIONS

I
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HA RD WA RE�TOOLS CONCEPTS

DESIGN I

REFERENCE

MISSIONS

PREVIOUSwoRKI IDEFINITIONS t

CURRENT

EQUIPMENT SAMS

I CONCEPT TECHNOLOGIST I

I | DESIGNER/
" USER

I INTERACTION

ON-ORBIT

TASK
DEFINITION

I
MAN I ROBOTIC l

TRADEOFF ICONSIDERATIONS HARDWARE I
TOOLS

I DEFINITION

Ii DESIGN I

REFERENCE
/MISSIONS

o PREVIOUS I I.
CURRENT II OPERATIONAL o HARDWARE/TOOLSCONCEPTS DEFINITION

SCENA RIOS l Crew I

r--I r

_-- ---7-.'- i;: ;; '._..

INTER ORBIT

OPERATIONS

OPERATIONS

O DESIGN CONCEPTS l i _.:

/ o,v _:-_'=_ "IF

o OPERATIONAL

CONCEPTS

INTRA-ORBIT

MANNED

LEO _ _ _ ORBITER

............. __-___<_ _ _,

o SAMS

SERVICING
SCENARIOS MANNED /

REMOTE

APPLICATIONS
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o SAMS I II

STUDY SPACECRAFT

SCENARIOS DESIGN

CONCEPTS
HARDWARE /

TOOLS

o SELECTION
CRITERIA

SYSTEMS ANAL YSIS

STUDY ANALYSIS

o FEASIBILITY

o HAZARDS
o SAMS CONCEPTS

o CONCEPT IMPACT

I REQUIREMENTS

SYNTHESIS&TECHNOLOG_

NEEDS

o NEW CAPABILITIES
o CRITICAL PATHS

COST

o WBS

o SAMS ESTIMATES
o DRIVERS
o LIFE CYCLE

BENEFITS

ALTERNATIVES

DEF_ITION

o TECHNOLOGY
SHOPPING

LIST

PROOF-OF-CONCEPT PLAN
(CONCEPT EVALUATION)

PRELIMINARY
SAMS

SYSTEM
CONCEPTS

(AND TECHNOLOGIES)
PREVIOUS I ICURRENT INTEGRATION/COORDINATION

TECHNOLOGY I WITHDEMONSTRATION DoD / NASA I CIVIL
I DEMONSTRATIONS

L AND EXPERIMENTS

.,,/_?/

J

/

|llPl.o, to

t'r .u< +U+ll --,+

,++,

F ul+.lo t +i11+¢ tUlll -

PROOF-OF-CONCEPT
PROGRAM PLAN

o RECOMMENDED

DEMONSTRATIONS
o ADDITIONAL

ANALYSIS TASKS

O RECOMMENDED
TECHNOLOGY

DEVELOPMENTS
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SAMS ADVISORY PANEL

AREA

REQUIREMENTS

S I C DESIGN

FOCAL POINT

ROD LOCHMANN,
AEROSPACECORP.

LT COL CHARLESBROWN,
AFSC/ SD (CGX)

HARDWARE/ TOOLS GORDON RYSAVY,
NASA I JSC (EX2)

GOV'TASTRONAUTREVIEW LTCOL JERRY ROSS,
BOARD NASA I JSC (CB)

SAMS SCENARIOSI MAJ LOUISEJACKSON,
SYSTEM ANALYSIS AFSC/ SD (XR)

LOGISTICS COL JAMESGRAHAM,
SUPPORTABILITY SDIO I SY

TECHNOLOGY GEORGELEVIN,
HQ NASA I MT

POLICYI PROGRAMMATICS LTCOL RICKNELSON,
HQ USAF / LE

STANDARDIZATION LT COLGEORGE SAWAYA
AFSC/ SO(ALF)

CONCEPTUAL DESIGN TRADEOFF HANDBOOK

o COST
TRADEOFFS

o SYSTEMS
TRADES

HANDBOOK

o MODULARITY CHOICES
o HARDWARE / TOOLS
o INTERFACES GUIDELINES
o COST BENEFITS
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RELA TED STUDIES INTERACTION

STUDY OPR/ORG CONTRACTORS

SPACE TRANSPORTATION

ARCItlTECTURE S]UDY

STANDARDIZATION STUDY

ON_3RBIT MAINTENANCE REPAIR

STUDY (POLLY)

LT C(:_. CORT _R ROCKWELL

AFSC I SD (CFP) GENERAL DYNAMICS
MARTIN-MARIETTA
BOEING

_JANEDAUGHERW

_SC/SD_O)

_COERICKNELSON

HQ_I_Y

APJNC

TBD

ORBITAL SPACECRAFT CC_SUMABLES

RESUPPLY SYSTEM (OSCRS) STUDY

SPACE STATION STUDY

ORBITAL MANEUVERING VEHICLE

LOGISTICS INTEGRATION (LSA) STUDY

SDI ARCHITECTURE STUDIES

(PHASE II AND SARS)

KEW / DEW / SENSORS STUDIES

NASAl JSC

NASAl JSC

NASA I MSFC

COl. JIM GRAHAM

SDIO / SY

SDIO

SDIO I AF I ARMY

FAIRCHILD

MARTIN-MARIETtA

ROCKWELL

RI, TRW, RC/_ e_ al

_RW

lOB

SAIC

SPARTA
TRW
ROCKWELL

MARTIN-MARIETTA, et al

VARIOUS

SAMS STUDY TEAM

GOVERNMENT

o SPACE DIVISION (YO)
o SDIO(SY)

o HQ NASA(MT)

CONTRACTORS

TRW

GRUMMAN
Mc DONNELL DOUGLAS

BOOZ ALLEN HAMILTON
ADVANCED TECHNOLOGY

LOCKHEED

BOEING

HONEYWELL
ILLINOIS INSTITUTE OF TECHNOLOGY
CARNEGIE MELLON

LIFE SUPPORT SYSTEMS
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SCHEDULE / MILESTONES

REVIEWS

DATABASE

DESIGN REFERENCE MISSIONS

COST METHODOLOGY
ESTABLISHED

INTERCHANGE MTGs *

CONCEPTUAL DESIGN TRADEOFF
HANDBOOK

PROOF-OF-CONCEPT PLAN

FOLLOW-ON
PREPARATION

1986 1987

MIAIMIJIJIAISIOINID JIFIMIAIMIJ

26-27 14 19-20 26-28 14-16 9-11 10-12 31-2
KICK-OFF FINAL

INITIAL FINAL

..--&

• A A A
STAS TBD TBD TBD

FINAL

INITIAL DRAFT FINAL
FINAL

• A A
CBD DRAFT FINAL

RELEASE SOW SOW

* POTENTIAL INTERCHANGES: STAS, LSA, SDI SYSTEMS ARCHITECTURE, TECHNOLOGY PROGRAMS

SUMMARY

O EVOLVING NEED FOR SAMS

O SAMS POLICIES ESTABLISHED

o SAMS CONCEPT DEFINED

o INITIAL STUDY UNDERWAY

1
O IMPROVED SPACE SYSTEM OPERATIONS

CAPABLE

- FLEXIBLE

- RESPONSIVE

- AFFORDABLE
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